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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

Listing of Claims: 

1. (Currently amended) An apparatus for use in managing objects, the 



apparatus comprising: 

a p l ura li ty of cont a in e rs; 

a plurality of clusters popul a ting e ach conta i n er, each cluster comprising a 

plurality of objects; 
a first data structure indicating a state of the objects; aod 
a second data structure indicating the state of the cluster s: and 
a counter indicative of a number of sets of adjacent bits that are set in 



2. (Currently amended) The apparatus of claim 1, further comprising a 



data associated with the containers . 

3. (Currently amended) The apparatus of claim 1, further comprising a 
plurality of containers populated by the clusters and wherein the- at least some 
containers comprises a-files. 

4. (Original) The apparatus of claim 3, wherein the file is a page file or a 
swap file. 

5. (Original) The apparatus of claim 3, wherein the objects comprise slots in 
the file. 

6. (Original) The apparatus of claim 1, wherein each dust r comprises 16 
objects. 
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words of the second data structure . 



plurality of containers populated by the clusters and 



©^c ontain e r control 
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7. (Original) The apparatus of claim 1, wherein at least one of the first and 
second data structures comprises a bitmap. 



8. (Currently amended) The apparatus of claim 1 , further comprising at least 
one usage- other counter selected from the group consisting of: 

a counter of how many free pages a cluster has; and 

a counter of how many free clusters are in the container? 

a- count e r of how many se t s o f 2 a dj a c e nt bits a fe^et-i n tho words of tho 

a count e r of how many se t s of A a djac e nt b its a r e se t i n th e word s of the 

s ec o n d dat a s tructure; 
a count e r of how many se t s of 8 adjaoont bit s aro se t in th e words of th e 

a count e r of how many se t s of 16 adj ac ont bits qro cot i n tho words of tho 

cooond data s tructur e ; 
a count e r of how many se t s of 32 adjac e nt bi t s a r e se t in th e words of th e 

second data structuro; - and 
a count e r of how many se t s of 64 adjac e nt -bits ar e se t i n th e words of the 

se cond data s tructur e. 

9. (Original) The apparatus of claim 8, further comprising at least one data 
structure containing information indicating that: 

the second data structure contains clusters of at least four adjacent free 
bits; 

the second data structure is not empty, but contains no clusters of four 
adjacent free bits; 

the second data structure is empty, but allocation bitmap still shows free 

pages; or 
the file is full or should not be used. 
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10. (Currently amended) An apparatus, comprising: 
a plurality of files; 

a plurality of dusters populating each file, each cluster comprising a 

plurality of slots; 
an allocation bitmap indicating a state of the slots; and 
a directory bitmap indicating the state of the clusters and 
a usage counter indicative of a number of sets of adjacent bits that are set 

in words of the directory bitmap . 

11- (Original) The apparatus of claim 10, wherein each file is a page file or a 
swap file. 

12. (Original) The apparatus of claim 10, wherein each cluster comprises 16 
slots. 



13. (Currently amended) The apparatus of claim 10, further comprising at 
least one other usage counter selected from the group consisting of: 

a counter of how many free slots a cluster has; and 

a counter of how many free clusters are in the file; 

a counter of how many se t s of 2 adjacent b i ts aro cot i n tho word s of tho 
d i roctory bitmap; 

a count e r of how many s ots of A adjacont bit s a r e s e t i n th e word s -o^the 
d i r e ctory b i tmap; 

a count e r of how many se ts o f B adj a c e nt bits aro sot i n th e words of th e 
d i r e ctory b i tmap; 

a countor of how many se ts of 1 6 adjac e nt bits a re-se t i n tho words of th e 
dir e ctory bitmap; 

a countor of how many sot s of 32 adjac e nt - bit s are se t i n tho w orete-o£the 

d i roctory bitmap; and 
a count e r of how many se t s of 64 adja ce nt b i ts a r e s e t in tho words of tho 

dirarvfrirv b i tmap . 
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14. (Original) The apparatus of claim 13, further comprising at least one data 
structure containing information indicating that: 

the directory bitmap contains clusters of at least four adjacent free bits; 
the directory bitmap is not empty, but contains no clusters of four adjacent 
free bits; 

the directory bitmap is empty, but the allocation bitmap still shows free 

pages; or 
the file is full or should not be used. 

15. (Currently amended) A method for managing a plurality of clustered 
objects in a container , the method comprising: 

tracking a state for each of a plurality of objects popu l at i ng a- containor in a 

first data structure; 
tracking a state for cluster of the memory like objects in a second data 
| structure; an4 

consulting at least one of the first and second data structures to manage 

the objects and 

consulting at least one usage counter to manage the objects, the at least 
one usage counter indicates how many sets of adjacent bits are set 
in words of the second data structure . 

1 6. (Original) The method of claim 1 5, further comprising: 
constructing the first data structure; and 
constructing the second data structure. 

17. (Currently amended) The method of claim 15, wherein tracking the state 
| for each of the plurality of objects popu l ati ng th e conta i ner -in the first data 

structure or tracking the state for cluster of the memory like objects in the second 
data structure includes tracking in a bitmap. 
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18. (Canceled). 



19. (Currently amended) The method of claim 4315, wherein the-consulting 
the at least one usage counter includes consulting a t least one other usage 
counter selected from the group consisting of: 

a counter of how many free pages a file has: and 

a counter of how many free clusters are in the file* 

a counter of how many se t s of 2 adjacent bits a re se t i n th e words of tho 

a count e r of how many se t s of 4 adj a c e nt b i t s a re s e t i n th e -wofds-of-tba 
dir e ctory bitmap; 

a countor of how many se ts * crf ~8 a dj a c e nt bits aFo ^se t in th e word s of th e 

a count e r of how many se ts of 16 a djac o nt bto a r o~se t i n th e words of th e 
d i rectory b i tmap; 

a counter of how many se ts o f 32 adjacont bite aro set-in th e word s of th e 

dir e ctory bitmap; and 
a counter of how many se ts of 64 adjac e nt bits a p e set in the words of tho 

dir e ctory b i tm ap. 

20. (Original) The method of claim 15, further comprising consulting at least 
one list containing information extracted from usage counters to manage the 
objects. 

21 . (Original) The method of claim 20, wherein consulting the at least one list 
includes consulting a list selected from the group consisting of: 

a first list containing information indicating whether the second data 
structure contains clusters of at least four adjacent free bits; 

a second list containing information indicating whether the second data 
structure is not empty, but contains no clusters of four adjacent free 

brts: 

ii4i8i.oi>i662.47iK)o Page 6 of 18 
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a third list containing Information indicating whether the second data 
structure is empty, but allocation bitmap still shows free objects; or 

a fourth list containing information indicating that the containers in this list 
are full or should not be used. 



22. (Currently amended) A program storage medium encoded with 
instructions that, when executed by a computing device, perform a method for 
managing a plurality of clustered objects in a container, the method comprising: 

tracking a state for each of a plurality of objects populating a container in a 

first data structure; 
tracking a state for cluster of the objects in a second data structure; and 
consulting at least one of the first and second data structures to manage 

the object siand 

consulting at least one usage counter that indicates how many sets of 
adjacent bits are set in words of the second data structure, 

23. (Original) The program storage medium of claim 22, wherein the encoded 
method further comprises: 

constructing the first data structure; and 
constructing the second data structure. 



24. (Original) The program storage medium of claim 22. wherein tracking the 
state for each of the plurality of objects populating the container in the first data 
structure or tracking the state for cluster of the memory like objects in the second 
data structure in the encoded method includes tracking in a bitmap. 



25. (Canceled). 



26. (Currently amended) The program storage medium of claim 2§22, 
wherein the-consulting the at least one usage counter in the encoded method 

II4181.01/I662.47SOQ Pag 7 of 1 8 
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includes consulting a -another usage counter selected from the group consisting 
of: 

a counter of how many free pages a file has: and 
a counter of how many free clusters are in the file; 

a count e r of how many Be te of 2 ad j acont b i t s ar e set in tho word s of th e 
d i r e ctory b i tmap; 

a counter of how many set s of 4 adj ace nt bite ar e s e t i n tho word s of th e 
d i rectory b i tmap; 

a count or of how many s e ts of 8 adjac e nt bits arc -se t i n th e word s of th e 
d i r e ctory b i tmap; 

a count e r of how many se t s of 16 adjacent b i ts a r e s e t i n th e words ~of4he 
directory bitmap; 

a count e r of how many se ts of 32 ad j ac o nt bits are s e t i n tho words of tho 

d ir e ctory b i tmap; and 
a counter of how many s e ts of 64 adjac e nt bits aro sot in th e word s of th e 



27. (Original) The program storage medium of claim 22, wherein the encoded 
method further comprises consulting at least one list containing information 
extracted from usage counters to manage the objects. 

28. (Original) The program storage medium of claim 27, wherein consulting 
the at least one list in the encoded method includes consulting a list selected from 
the group consisting of: 

a first list containing information indicating whether the second data 

structure contains clusters of at least four adjacent free bits; 
a second list containing information indicating whether the second data 



UltUwN/fj UlttffCV|7. 



structure is not empty, but contains no clusters of four adjacent free 
bits; 
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a third list containing information indicating whether the second data 
structure is empty, but the allocation bitmap still shows free objects; 
or 

a fourth list containing information indicating that the containers in this list 
are full or should not be used. 

29. (Currently amended) A computing device programmed to perform a 
method for managing a plurality of clustered objects in a container, the method 
comprising: 

tracking a state for each of a plurality of objects populating a container in a 
first data structure; 

tracking a state for cluster of the memory like objects in a second data 
structure; and 

consulting at least one of the first and second data structures to manage 
the objects ; and 

consulting at least one usage counter that indicates how many sets of 
adjacent bits are set in words of the second data structure . 

30. (Original) The programmed computing device of claim 29, wherein the 
programmed method further comprises: 

constructing the first data structure; and 
constructing the second data structure. 

31. (Original) The programmed computing device of claim 29, wherein 
tracking the state for each of the plurality of objects populating the container in the 
first data structure or tracking the state for cluster of the memory like objects in 
the second data structure in the programmed method includes tracking in a 
bitmap. 

32. (Canceled). 

iMiBi.oi/i662/*7tfx> Page 9 of 18 
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33. (Currently amended) The programmed computing device of claim 3229, 
wherein the-consuJting the at least one usage counter in the programmed method 
includes consulting a nother usage counter selected from the group consisting of: 

a counter of how many free pages a file has; and 
a counter of how many free clusters are in the file^ 

a count e r of how many se t s of 2 adjac e nt b its a re ea t I n tho word s of th e 
d i rectory bitmap; 

a count o r of how many s e ts of 4 adjacent b i ts ar e s e t i n th e word s of th e 
dir e ctory bitmap; 

a count e r of how many sots of 8 adjacent bit s aro sot i n th e w ord s of th e 
d i r e ctory b i tmap; 

a count e r of how many sots of 16 adj a c e nt bits are so t i n th o word s of th e 
dtfe ctory b i tmap; 

a countor of how many se ts of 32 adjac e nt b i te ar e se t in tho wordo of the 

dir e ctory bitm a p; and 
a countor of how many s ot s of 64 adj a c e nt b i ts aro se t i n th e word s of th e 

dir 

34. (Original) The programmed computing device of claim 29, wherein the 
programmed method further comprises consulting at least one list containing 
information extracted from usage counters to manage the objects. 



Ex 



35. (Original) The programmed computing device of claim 34> wherein 
consulting the at least one list in the programmed method includes consulting a 
list selected from the group consisting of: 

a first list containing Information indicating whether the second data 

structure contains dusters of at least four adjacent free bits; 
a second list containing information indicating whether the second data 
structure is not empty, but contains no clusters of four adjacent free 
bits; 
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a third list containing information indicating whether the second data 
structure is empty, but allocation bitmap still shows free objects; or 

a fourth list containing information indicating that the containers in this list 
are full or should not be used. 



36. (Currently amended) A method for managing a plurality of clustered slots 
in a file, the method comprising: 

tracking a state for each of a plurality of slots populating a file in a 

allocation data structure; 
tracking a state for duster of the memory like objects in a directory data 

structure; and 

consulting at least one of the first -allocation and directory data structures to 

manage the slot s; and 
consulting at least one usage counter that indicates how many sets of 

adjacent bits are set in words of the directory structure . 

37. (Original) The method of claim 36, further comprising: 
constructing the allocation data structure; and 
constructing the directory data structure. 

38. (Original) The method of claim 36, wherein tracking the state for each of 
the plurality of slots populating the file in the allocation data structure or tracking 
the state for cluster of the memory like objects in the directory data structure 
includes tracking in a bitmap. 



39. (Canceled). 

40. (Currently amended) The method of claim 39, wherein the-consulting the 
at least one usage counter includes consulting a nother usage counter selected 
from the group consisting of: 

a counter of how many free pages a file has: and 
ii4isi.oi/i662.47soo Page 11 of 18 
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a counter of how many free clusters are in the filet 

a counter of how - ma n y s et s of 2 adjac e nt b i ts - aro s o t i n th e word s of th e 



a count e r of how m a ny sots of 4 odjoc e nt bits a r o sot i n th e word s of th e 
dir e ctory b i tmap ? 

a countor of how many sets of 8 adjac o nt bits ar e se t i n th e words of th e 
directory b i tm a p; 

a count e r of how many sots of 16 a djacent bits ar e s e t in th e words of tho 




a count e r of how many sots - of 3 2 a dj a c e nt bit s are s e t i n th e words o f th e 

d i rectory bitmap; a nd 
a count e r of how m a ny se t s of 6 4 adjac e nt b i ts aro se t i n th e word s of th e 

dir e ctory bitmap . 

41. (Original) The method of claim 36, further comprising consulting at least 
one list containing information extracted from usage counters to manage the 
slots. 

42, (Original) The method of claim 41, wherein consulting the at least one list 
includes consulting a list selected from the group consisting of: 

a first (ist containing information indicating that the directory data structure 

for files in this list contains clusters of at least four adjacent free bits; 
a second list containing information indicating that the directory data 

structure for files in this list is not empty, but contains no clusters of 

four adjacent free bits; 
a third list containing information indicating that the directory data structure 

for files in this list is empty, but allocation bitmap still shows free 

slots; or 

a fourth list containing information indicating that files in this list are full or 
should not be used. 

iu]fiix)iy[662.-i78oo Page 12 of 18 
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43. (Currently amended) A program storage medium encoded with 
instructions that, when executed by a computing device, perform a method for 
managing a plurality of clustered slots in a file, the method comprising: 

tracking a state for each of a plurality of slots populating a file in a 

allocation data structure; 
tracking a state for cluster of the memory like objects in a directory data 

structure; and 

consulting at least one of the first -allocation and directory data structures to 

manage the slots ; and 
consulting at least one usage counter that indicates how many sets of 

adjacent bits are set in words of the directory structure . 

44. (Original) The program storage medium of claim 43, wherein the encoded 
method further comprises: 

constructing the allocation data structure; and 
constructing the directory data structure. 

45. (Original) The program storage medium of claim 43, wherein tracking the 
state for each of the plurality of slots populating the file in the allocation data 
structure or tracking the state for cluster of the memory like objects in the 
directory data structure in the encoded method includes tracking in a bitmap. 

46. (Canceled). 

47. (Currently amended) The program storage medium of claim 46, wherein 
the-consulting the at least one usage counter in the encoded method includes 
consulting a nother usage counter selected from the group consisting of: 

a counter of how many free slots a file has; and 
a counter of how many free clusters are in the file^ 

a count e r of how many oots of 2 adj a cent b i ts are se t i n tho words of th e 

iMtsi.ovjfi«.47«)o Page 13 of 18 
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a oount o r of ho w-roany- sots of A adjoo o nt - bits a r e sot in th o word s of th o 
dir e ctory bitmap; 

a count e r of how many ? . fits o f 8 nrijacont bite aro cot in tho wo i U u of Uiu 
d i r e ctory -bftmapr 

a oountor of how many sots of 16 adjac e nt b i ts a r e s e t in tho words of th o 
d i r e ctory bitma p 

a- «)untor of how many co t e of 32 adjacont bit s ar o o et-i n th e words of tho 

a~ee unt e r of how many se ts of 6 4 adjac e nt b i t s ar e s ot in th e words of th o 
d i r e ctory bitmap . 

48. (Original) The program storage medium of claim 43, wherein the encoded 
method further comprises consulting at least one list containing information 
extracted from usage counters to manage the slots. 

49. (Original) The program storage medium of claim 48, wherein consulting 
the at least one in the encoded method includes consulting a list selected from 
the group consisting of: 

a first list containing information indicating whether the directory data 
structure contains clusters of at least four adjacent free bits; 

a second list containing information indicating whether the directory data 
structure is not empty, but contains no dusters of four adjacent free 
bits; 

a third list containing information indicating whether the directory data 
structure is empty, but allocation bitmap still shows free slots; or 

a fourth list containing Information indicating whether the file is full or 
should not be used. 



50. (Currently amended) A computing device programmed to perform a tl-:- 
method for managing a plurality of clustered slots in a file, the method comprising: ; ■ . - 

u4i8i.oi/!662.478tx> Page 14 of 18 -" r 
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tracking a state for each of a plurality of slots populating a file in a 

allocation data structure; 
tracking a state for cluster of the memory like objects in a directory data 
structure; and 

consulting at least one of the first and directory data structures to manage 
the slots and 

consulting at least one usage counter that indicates how many sets of 
adjacent bits are set in words of the directory structure . 

51. (Original) The programmed computing device of claim 50, wherein the 
programmed method further comprises: 

constructing the allocation data structure; and 
constructing the directory data structure. 

52, (Original) The programmed computing device of claim 50, wherein 
tracking the state for each of the plurality of slots populating the file in the 
allocation data structure or tracking the state for cluster of the memory like 
objects in the directory data structure in the programmed method includes 
tracking in a bitmap. 



53. (Canceled). 

54. (Currently amended) The programmed computing device of claim 53, \-'- 
wherein the-consulting the at least one usage counter in the programmed method : . .. 
includes consulting a nother usage counter selected from the group consisting of: 

a counter of how many free slots a file has: and 

a counter of how many free clusters are in the filer ; 
a count e r of how many sotc of 2 adjac o nt bito are se t in tho words of t he 

d i rectory bitmap; j 
a oountor of how m a ny s e t s of A adjac e nt bits aro cot i n th e wordo of tho 

directory bitmap; j 

n4!flim/i6<s2.47sa> Page 15 of 18 i ~ 
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a counter of how many se t s of 8 adjac e nt bite are cot i n th e word s of th e i 

L." 

direct ory b i tmap; r 
a counter of how many s e ts of 16 adjac e nt bits aro c ot i n th e words of tho 

I. 

dir e ctory bitmap; 

a countor of how many sots of 32 a djacont bit s ar e se t in tho word s of th e 

dir e ctory bitmap; and K 

a count e r of how - many se t s of 6 4 a d jac e nt bits are -se t in th e words of the 

directory bitmap . L 

i 

55. (Original) The programmed computing device of claim 50, wherein the t 
programmed method further comprises consulting at least one list containing : L 
information extracted from usage counters to manage the slots. 

I" 

56, (Original) The programmed computing device of claim 55, wherein 
consulting the at least one list in the programmed method includes consulting a 

list selected from the group consisting of ; ~ 

a first list containing information indicating whether the directory data re- 
structure contains dusters of at least four adjacent free bits; 

a second list containing information indicating whether the directory data ,L 
structure is not empty, but contains no clusters of four adjacent free 
bits; J' 

a third list containing information indicating whether the directory data \l~ 
structure is empty, but allocation bitmap still shows free slots; or 

a fourth list containing information indicating whether the file is full or 
should not be used. \ ™ 



57. (New) The apparatus of claim 1 wherein the number of sets of adjacent 
bits is selected from the group consisting of 2, 4, 8, 16, 32, and 64, 
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